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(54) THIN FILM TRANSISTOR USING MoW ALLOY IN GATE ELECTRODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that, when an MoW alloy is used as 
the gate metallic film of a polycrystalline silicon thin film transistor, the MoW film may 
be deteriorated by the residual moisture, etc., of Si02 constituting a base gate 
insulating film or an interlayer insulating film and, consequently, the reliability of B-T 
tests is deteriorated due to fluctuation in negative direction. 

SOLUTION: At the time of forming the MoW film by sputtering, Ar or N is mixed in 
the film by using a mixed gas, etc., prepared by mixing N2 in an Ar or Kr gas in an 
amount of several %. The orientational property of the MoW film is controlled. The 
percentage composition of the Mo and W in the MoW film is changed on the side 
opposite to the gate insulating film side. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 




i/i 



06/07/10 13:02 



(19)B#B#ffJr (J P) 



02) 'jkm&pf&m (a) 



<ll)fcWHM&W»*» 

#^2002-305308 
(P2002- 305308 A) 
(43)&Bfl Q ¥&\4mOJi 18 B (2002. 10. 18) 



(51)lnt.a 7 

H 0 1 L 29/786 

G0 2F 1/1368 

H0 1L 21/285 

29/43 



3 0 1 



F I 

G 0 2 F 1/1368 
HO 1L 21/285 



29/78 
29/62 

m&mvmi ol (£23K) bkhhr< 



2H0 9 2 
S 4M1 04 
3 0 1 R 5F 1 1 0 
6 1 7M 
G 



(2D tam&n 


$$182002 - 9725( P2002 - 


9725) 




000005821 




«MR2001-31267(P2001- 


-31267) 








m 






ifcKj&rwWtf^rwioowHft 


(22) tarns 


¥mm2R 7 0(2001. 


2.7) 














*^rw***ra*ioo8#* «T«H 




#1892000 - 31407 (P2000 


-31407) 






(32)ffiifc0 


¥l£12¥2/i 9 0 (2000. 


2.9) 






(33)fl[ifefS£3BB 


0* (J P) 






*B*nJMr**rWi006Wft £T«8 


(31)fllifc*£®*4§ 


45S2000 - 46904 (P2000 ■ 


-46904) 






(32)«ft0 


¥£12^2 J! 24 0 (2000. 


2.24) 


(74)ttSA 


100097445 


(33)ffi3feti£3gffl 


0* (J P) 










^^2000 - 46901 (P2000- 


-46901) 






(32)«Jfc0 


¥f&12¥2 £ 24 0 (2000. 


2.24) 






(33)«Jttt±^B 


0* (J P) 









(54) vsma&mi y-heffiicMow^^flrfflLfcWKh^^yx^ 



(57) [gift] 

*>ji Mtuui t o x cd s i o , m<omM&mz. «t a m 

oWH©S£S#£i;5S. B-Ti^-r-©ft*i6i©^ffib 
£SnHI(tt«:M;as£t;&. 

A r */c«K r tfXtCN, £Sfc%^infl£:tfX3S£fflt» 
5fLt, Ar*N*Stt5. MoWKOBBfiltt**! 
tW*. y-h*feSKWJ4S*tffl'J-CMo4W4©ffieSl:L 



OO CO t— H rH . 




1 

m&m i ] o. 001 m*%a± 1 iwa 
8»<tir4SB£h5>^**. 

[t»*3J!2] M^^rO. 0 0* 1 flKPK«± 1 RWH 

[11*313 ] HSXiASi* lOOppmHT, 
*J:0?<S*nfloS*i8Stt2 0 0 0 0 p p mfctT 

T4OTth7>^*#o 

[I8*3S4 ] SulB^- h«ffi«, 

h«U««ti(D?|ifflaHI!J©**J. ffe<DM J: 
MI^^^C ifc^SU-f 418*31 3 t£82»c<Z>*SR h 

[it*3i5 ] nxttsi* iooppdibt, mmm 

JR<fcO^<S*nj.offi3R«gCtt2 0 0 0 0 ppmWT 
IBiMSBJ: 0 V ?*-r 

t. 

[IS*3S6 ] b««ffl<D*««*fiRBIf ^WiC, 

5P £ X T y y' Z W 0 T C > 4 C <b £ i» £ ? 4 18*31 5 *C 

[W3CTI7 ] y- haffifflfl!)feJB**«Bir4«rtcy 

- h «l tt® £ 5 X *7 r « m t 4 m\ t X 
f- -7 7*£ W O X I > 4 C <b » £ T 4 18*31 5 tciB«0 

[M*3i8 ] :pk< thy- vm\%±oftw^> m\t 

$ Mc V- Y mm % * L r l > 4 C t «r«flk i T 418* 
3f 1 3g L < t4!8*3S 3 tciHKcoWIK h 7 > * . 

14, 



(2) »H) 2002-305308 

2 

[ie*3li o] ±E*y^f : >t*>^f->©^< 

L < «1S*9 4 (c8B«K(0{Vffi h 5 > 5> * # . 
[W*xsi 1] T^-fA^, 

[Ifi*Ifil 2] ^U^f r >CT)^SU<[S^>^7^> 
*1 OJH-T-^WTSO^ey ^f><!:^>Wf>0^i 

j?>^^r>^20-50 JHw^^ts^ »J ^ -r> i ^ > 
^„ 

[18*311 3] ^>^f>^l OJW^OTS*^ 
£>^*^>£2 0-5 OJR-T-^a^oNSawr* 

30 [i«*3i i 4 ] SMa2Jifltjfi<z>y- h«s». 

y- h tt«t ni»JS» . -^CDM/l 3^2^20nm-C*4 
C i i r 4IS*31 1 2SU<('il 3 CClBiSOSli 

[|fi*JIl 5] SuIBy- hmti^, 
^•©tCDNOSWi^O. 0 1 ttfr%0± 1 0MT-%« 

t -T 411*31 1 2§l< (411*31 1 3 (CfBttCDfllll h 7 

[is*Jii 6] iway- h^tSB, 

40 ^CD*CDN(D^Wfi^0. 0 1 tLk 1 OJS^tt 

i -i* 4tt*3S 1 4 CC|fi$JcO?5ii h7>^X5? 0 

h ^^y- vmxabzctzmkt? 4iB*3ii 2^u 

< {411*311 3tClB«RcD«BSh^>^X^ 0 
[ 1S*31 1 8 ] ±eWR4&«{*U. 
h ^^y- H!T*4Ci*«»4-r4«*TBl 4 telB 

[18*311 9] ±IB»M¥Sf*t'4. 
50 h ^^ir'- HlT*4CiC-«F»i"r*ll*JBl 5 (CSB 



(3) 



£ < Ml >y- I- *MSH§J1 RtfJtiSW * > y * f - 
&. jeyyy>£*>y*y>©2J>< fc— HfStitftt 

t . feRa^(*e o < w£is&ts<*a> 6 a i> 

T±EP&K©«l5Slt©*ft: <t2?l©f-yvh 

[ f#*>S 2 1 3 BJIE-Jr- h mUffl 2 JSfiXP.^ f*^ 
y- h SIS*© N ©#WS* 5 0.01 H-T-%W± 1 0 Jl 
J&m*y 7-c*4C ±***»4 1 1*K 

«ift*jji 2 o icumcDwm i- s> j?* *©»***£. 

[!t*JI2 2] ±KWilh9>^f«. 20 
h ^yy- h3ST**C4*»«4T*g|l#*2 IKE 

[tiumz 3 3 fsmt F7>^ *©y- h&?sp.k& 
-en^^«-r-&^)i)ii©^K^i9:* s . ±Ey- ne 

[ tft*3t 2 4 3 ±E y- h *»* > 

±gey- \-i$LBm£onM<D&®m<D3.ffifami)K ( 1 

1 0 ) r**C £*#»£-r5«3#*2 3 tcKtt©»« 30 

[5**1312 5 3 miEiaeftE n i o > ». 

£12^11© 9 0«ti±"C**CA**Sa<f<"4ttSOI2 
4lcEiR©«l£ . 

[ m*ji 2 6 3 ±e y- h me* ffjBtr -a .#jsii« . 

Etc * y y y >^ b<«*>y*y>4 Sffi<tttffi«: * 
if 2 4 £ L < l*f S* JI 2 5 KEK©WK -»o 

[«*i2 7 3 ±E*y^>*Kw* >y*y> 
i hzctzmmt t znim 2 6 ke«s 

11***12 8 3 ±iey- hsfis^fl^fa^iit*. 
*y yy>t^>^xy>©^< fc— #££iS#4-r5 

mk * y y y >s L/ < « *>^f>i Sjc^i^ssk * 



■AsX-^zztwrntthimmzz. s»* 



512 4^U<liS6*JI2 5 K8e<Ht©WBI h 7>^**. 50 



2 0 0 2 - 3 0 5 3 0 8 

A 

[ mxm 2 9 3 ±ffi* y l < w * > y * y > 

£ 3t5£ft ttttfC $> 5 gSSSt* - 

ft* 1 H.^%-C * -6 C t «:tttt 4 -T Ssfl**! 2 8 (CEtt 

[siS*JH3 0 3 ±Ey-h««*J»str 
^yyy>i $>i/xy>©^< <>— ^ti^it'S 

£&*>6ft»). 

E6C#Wr affiSS?«S* s 5 0 p p ratiT-C* 4Ci £4* 
* 4 1- 4 »3W* 2 3 . ttSit^iI 2 5 iC 

(H*fl3 1 3 *yyy>4f >^^y>©^ N < *>- 

^ £ 4 -f S €> ft: "3 . 

4WUXl»4C4*^«4r*W«h9>y^*. 
1 1|5J?JI 3 2 3 3» > y > jftEt* 1 1 5 JifH^fcTF© 
y- H6iffJM'JI14. 

*>yxy>«K*i3 5JKWfcLtO BIWHTOS 

y- hjeift-iiPin^eftay- hmis^wur^-sc i 

&W&±? Z>fk*^ 2 6 tClB^<Z)SIP. h 7 > y ^ 
[ 3 3 3 # > y ^ y 1 5 JJF.^liTF© 

y- htfe^t»je4. 

y- h «MtMMn^ 6<c4y-hKffi*WU"Cl>*C4 
4^a44r-5«*JI2 7KiB»©WHSh-5>i?^*. 
[ff^3 4 3 * > ^y>V«K^ 1 5 IW«T® 
y-htt»itflBli4. 

5»>y^y>«UE*«3 5J1^%W±9 5JH-7-96WTOR 
y- KjeStBiffli|H* : ''i>ft:ay- nffi^witi^ct 

*!|#«4-r •5.18*1 2 8tcisi)t<Dr*Bi i- 

[1B*IS3 5 3 f>^f>»l 5J1T-%WT© 

y- h.«js»J)i4. 

^^^y^iftS*^ 5^.T-%Jii±9 5Hi-°/o«T©5 
y- hiffiSSBIffliJdA 1 h tiif- Y LXl^Ct 
Zmmt? -516*112 9KE«S©5I-8S H -5>i>7> 
[f«*3Jl 3 6 3 f > fxt 1 5 RWHTC 

y- hS6iS*liffli|IB4. 

*>y*y>«flta«3 5d^%w±9 5)f.^%«T©s 

£4$i»4-r 511*11 3 0 Cc!2t5t©iWJ» h7>-^5 t 

tift*ja 3 7 3 B?Ey- vmmmmmit. /is ^ i o 

0AJELh5 0 0A«TT*0. 

fiEJSy- hfctMffMtt. (1^^1 0 0 0 AW±"C* 
5Ci£!|#i!!!4y5lf*JS3 1 tcEtS©E^. 
[S§*JS 3 8 3 BuE^'- hifi*S BlffiUBt*. 1 0 

0 AJa±5 0 0 AWT-CifeO. 

MEJgy- htfetBRfflllBtt. 1 0 0 0 AWit* 

5 C i £#i»4-r 5^*1 3 2 KEtR©BE^. 
[ 11*31 3 9 3 «uEy- I- fefflNflMU • « S * s 1 0 
OA«±5 0 0AWT-C4>0, 



miV&LV- HftlUBWIHtt. I3*M 00 0 AkLhT* 

[ft5*JS4 o ] msay- h6*«mw«. us** i o 

0AW15 0 0 A«TT?*D, 
WIBS*'- Hft*SWJHB. IS#1 000 AWit* 
^Ci ft W«4 T 3 4 KIBttOBBtt. 
[M3K3R4 1 ] BiJlBy- Hft»K«JB«. I3#10 
0AfcLt5 OOAttTtftO, 

miEJ5^- vmmmmmit, m s** i o o o a«±-c* 

[ig*3a4 2 ] lijiey- htftKMMiia. o 
oa«±5 ooAartto, 

BttBEy- HUMHIIIBW. 1 0 0 0 AW±"C* 

5C <b*4#»<tT4S*3RJB3 6 fc!BK<DB2». 

mum* 3 ] t f tcd. mmiofti<cWLxmmtft 

ga 4 * 'J ?*T > <L £ > y * -r > £>4> < 4T—?5Z^f8<fr 

<t -r 4 &&9mws> huz> j r-hmmzx^vz i )> y 

'pti < ti>2 mM<0*z >J ?'r > - * > y* ^ >^&fflfiS 
tt**J*a 4 * - y v ^ ftii&Sf 4 Jlffi*& & — y'v hMM 20 

Ky- h t6t* JMiJ©IIG>ffJj£lc % * y 7f>^aW¥^ 
X^ v^<tftWL,"CC^C<bft^a<t L/c^'J'7'f r ><b 
Kim 

[IS*354 4] *II]£b^>^X*ffi0^y ^>£2 30 
fiOJsWftHttr 4fiRWB*tfM«P^^ ^ yftWbTl>4 

[ is^tm 4 5 ] *j>a <th2 mmo. ttBSJt#»a 4 

*y yf>i £>y*7*>tf>^< t>— #ft3EfiK#±*r4 

r s> 7 *ftW Itl^C <hft^gfc£-r4f 8**14 4 tClESS 
(D-t Vffyt £>y*r><£>:i>< 4>— ^fti**^^" 

ftfcfWi F7>^ *coy- hsffiffltc^ u y-ryt $ 

> y * f > <E>4> < & -#ft 3£fi£# 1 1 4£&*» ^ a 4 W 
^ £ y > yffl©^ + >^-rttctg$jcDStgft— S# 5> 



1»B 2002-305308 
6 

U 1 5 ft 4 tttC T 4** fiEH * F v 7 t . 

±«ea« t*-y?h wttto is . sec s«#»ih o 

Xf->^ift^0rc^Cift^ir4^ , J7f r >ch 
>©^< fc-^ft3E«»<k-r4^^Ry- H 

iL^S«c < t b 2 ttS<D ^ - V "J V ft iffiET 4U 
^7*iftWUT^4Cift1#a<bT4l8AltJI3 7tCiEiS 

^ttsy-h mmmm 1 1 

y* r ><d^^ 6 a 4sy- h Jfeff 4 y- 

3^L< ttW*314«:iBK©»lfi 
[ff*JI4 9 ] B9SB2li«iS©y- h^tlB. 
y- h tfejf MM® B . ^Ofli^ S*i2^20nmT** 

c<bftir^^-r4is*3ii , ii*3i3Sb<Bis*3i4 
tclE*fe03f IS h ^ > i? * z - 

[ m$&M 5 0 ] T^^M o < , MCC ^ + ^> 

f >cd^>< fe-^ftaEfiR^i-rsy- h^ffii, 

fcLDD«i«r*0. 

* 0 . y - h KffiOT^OPffJ* 5 ^* *** < a A 3 ft 

-c v - * nut. k \« 4 > w*"c * ^*2i(*Ji ft w i * 

[IS*TB5 1 ] BufEy- h^1iB. 

^n*cc o.ooi m*x«± i iwaroi* 

6 a 4 C <b <b "T 419*31 5 0 8E«©»« h ^ > ^ 
[16*315 2 ] BtjfBy- h««tt. 

y- H6»m«3wsy- hiuimHJ: o y ^^>© 
d*a*«* c * c t ft « st t •? 4 it *3i 5 osl< mm 

[iB*3i5 3 ) * y *>yxf-><Dd>< <>— 
ft iJflc» i "f 4±fflH t , B*±flJlBO* * * n^ftjag 



(5) 

7 

y- h-Sffi£. 

±iB_LWJH £T©? t * 4 ■ ±ET«IB©*©» 
£ t * 4WB F 9 > i** * . 

y- nft*«uw* j s*'- htfeSHHMJ; o «>* y yy>© 

g^S*i 3H>Ct*««i-T4 !«*« 5 0 CC !St!;©>3E!lll 

[18**1 5 5 ] T**»±*«t 9 *>* ^ >£^S© 
3H,»*'J yy >£ ^WfV^i^tt^tJ: 1 ? 

±iejfjfi£ <* tifc y- h + * **www £ 

JJB * + * **WHW*BMt s n/c y - h •<? * f 

it*i/-cir»*ct*««fr** v^>4* >y* 
f >©4>< t-**±BS»fr4^*y- h««£ L» 20 

fcLDD tg3»©^li h5>^f 

[ s»*ji 5 6] 85i By- h musfljis* y ? y « . 
y- i-ansi*^. o . ooi mt-%w± i nwyTo 

^ic-cy- hmts^^-r^iw^ttty- HSfis^JS 

^fj^t*SCit«ftiti If* n. 5 5 CCf E«£© * 
yyy>£ 5»>y*y>©4>< fc— ^Sr^EfiXfl^Tfc^ 

y yy>£ *>y*-r>©^< fc— ^fciis^ 
■r &£#«t o ft *y- y- 1- «• B-Uctenw 
a y — h mwiBi&x y ? y £ . 
±i b^is § y- h ms©4> < y + * >v^mm % 

f-y y<h. 

ija^ + ^jw^pflpJ*^ »*s*ifcy- bans:-?* 
y<t iTi> 4 c <t *w e*£ -r y y y > £ s» > y 

*7->©d>< t>-**ifiS»i"T4^*4y- rffill£ 

[ii*3i 5 8 ] tuiBy- ynmmxr ? y«. 

y- K aartcc . 0 . 0 0 1 m+%M± 1 JE^f %tTF© 
gf£a\ 1 Jl^lXF©^^'^^^'^!^^ 

£#icry- hmissr^ES-r-&B*ftt±y- 

y-yy>£ 5>>y^y>©^< fe— 

iff*if5 9] *yyy>. *>y*y:/<%i><&— 
£-r 'J 0 . ^$135 -f * >aA«f<c 
-7* j»i or«[fflBH6aaiK***"S"**'- 



BH 2 0 0 2 - 3 0 5 3 0 8 
8 

SEIftSPi * ««-r 4 r 5 «y- h K» t ** 1/ "C t 1 * 
Ct%«H»4-J"'!»«a*EiB. 

[18*516 0] Biiiay-h®©w. 

^IB4>u: 0.001 iHPKtt± 1 Jf.-+-%«T©S» 

tt4Ci*1**t-r* IS* 3 ! 5 7 tBtt©9KI 
f. 

[t**ia6 i ] iiiilay- bas«. 
y- K6«kimi3&*sy- h^)i(P. | J«t 9 'J yy>© 

tWfAs^^C £ Mmt 1 4W*« 5 7 S 0 < 1*16* 
IB 5 8 tClEtS©S?M h7>-^*. 
[^BJ©g$*ffl!felftW] 
[0001] 

[«BJ!©!S-f •5ftfi5#if] *^ B JW> *UISl^H^»> 

* y mmmmcwm $ n^»p. i- 5 f ^-e©@es 
tcMb. iitccy- h*«^*©iE»*t«4£ u-c©* y y 

[0002] 

[S£*©RW] iBai*5yt6B («t r^sy^ ^yu-f 

@SS«:«. ^*SS->y =J>R*«l»feW« I- 7>i>7>5> 
(Thin Film Transistor. fcTF. 
TFTtfclB-rS) JlU»fflStltl>4. iC5T. C© 

30 <OiEB36>63t* *9fffi©0«©TaBtt»» 1 1 £ 1>T S 

i o, ( zmimm) wfif&ms *i. *©±«cn ^< w 

3c©ff^©^ittS->y 3>12«3h. -E-©±tCBTr 
^tt©y- r*«fU£3 £ b"C©S i O, Hi*5ft5lS3 

[000 3] -£L-CC©y- hS®©^ffiti. ^^-v f 
y*J^ < . * -y f I- fcflEffitCffll****^?: 1 fi^H^ 

in-a&m^mmmm^m'^-r z> c £-c^7^a«±^ 
AMttwcy- h«itt«3wettsntt»< . c©pg*'5 

ti^S©^^ 7 ^^ECCOl»-CB. WtU^PbIS e m i 
conductor Word mm © ffiSBHSHS 
105P-1 1 0 p J (C§B*$ 3 4TTt> 4 13 
fcPtSBS-C**. C<Dic£>, c4T3©^gtC-o^-C©Cfl 

so [0 0 0 4 ) Etc. c©y- hatsiaA^o-^^fi 



(6) 

9 

U X . -T * > K - £ > J: -5"Ct»<5t9> 

tc£S£iteJI-> U ^ 2 rtcc&A b . +#ft.a?£K© 
^WIJlX ( v - *«* 2 6 4 F U <f >«W 27) 
fiS-f*. *©±cc»iBtt»il5 tors i O, BfcJBia 

8ft S"J 3>B2©V-7««2 6 t FU-f >««2 7 
JtmtZ. *©±tC^9V«.-^3>iatUrS i N, 

[0 00 5] s-c. jS^ISKiSft^ * u -nc 2 o 
>9 . (5 0. 4 mm) H0t©*HBB<t£?EtMBHt. **i 

[000 8liC4T. COfflMSttKW^ < ©S0* s l» 

w*.«**tts©is«i4. y-nwwi© 
fccne. ©t*PHB©»BB«awc* s . 

[0 0 0 7 ] f?tc. — fiStW^ifHIt^iT-fflBTStCWAC 
Wtt»Ibf¥©3fStt*»H"i"* fc©-C*4*6. *©ft 

«cc»*i4«6*+»«:«»f s±-c *>*scm«*aB t ft 

[000 81* LX*tMf } ) 3 h 5 >s?x *r 
« c©h5>^3»©ffffli4©Hl{S<t. -f*>K-tr 

i^TT-5 0 0-6 0 0 •COflSHSRST 3 0 #~ 1 

[ooo9] stcfflMitt. y- i-mss&A-?* 
t> tisxmmt ztc.#. y- hSffi©»KtTft^£' 

iL-CfF«-r53t». «Br*J*l,>ft:W-Ctt<. 4>ft<<!: 
t 500 'CJa±©. fit £ 1/ < « 6 0 0 •CfeUh©*"C«JE 

^©£5l©iI5iS*F* *. * ^©ffitt 

©*j«ft**«f HS1S©*Hn*H6t> 

c i s *i «: c © <fc 5 tcttwsfctt <t m&tmz 
3 7 2 2m&m ) . 

[0010] 

[ jf&mi^Kft <k 9 1 1 4 WH ] l^** ^ & * 5 6 • y ~ h 
mffii l/TMoWB«rffll>^lcB. * 1 KS i O, 
stj^ h tO, y- y mm*> £ l » ttlBM*&<*»*©*#* 

*s«#ra©ajatftccM owK«t»tc«fl*i, < y- h«s© 
Mowr^s^^. mc*©tt*. h*>y**© 



#H 2002-305308 
10 

[ooi i ] »2ic, y- i-wsoAiM**''' » * ,J 

>?(cj: 0 ftSTSIS©^©*™* 5 ]^ 9 • ^ r- 5 > 

$ ©«BHt a** § < 3 n 4. 
[0012] tKt>*>. m2ic7K?tm. in— »fiX©M 

(a) w-f>7^>^s»c©^^f f y>^-cfP»ofc» 
^■c*0. (B) «o- Kd * 

^^-ciT^^n-r c>.5»smEEP*Ds*^ ( b - t 

(Bias-Temperature) f#S£ (— 
- 8 5 *C- i-*W7^-+ 3 0V --C©-a©ttBI 
fflgi) ) 8 5'C©lSJIt-. »«h9>^^*© 

f- \ tc 3 o v ^Entti it h 7 sv>% *>®&<Dtmm*h 
Sgr * 0 . b ti 3 6 o o mvMk<o^m^m-f. 

[001 3 ] *H*»i=>«Sli«C. -Y >7 y-fi&X-mt 

- TKK*K«:ftWfiatTtt ^ t . ft^|S]©^i)* 5 if 
[0014] C©/c&. Mrt-C©«ffltC]:M5L-CJSttl* s 

3S© t * Ktt«Ftt©*<tK:«fc 9 iSBi I- f * 5 *E» 

[001 5]i3K, (5]*>ffi©aSKJ;SBTitt4WSft 
io ©*<tfe*fflSti-Cl»fc. ftt*>%. BTW14Ktt©K 
.^MiS© nchOld-V g^lt^H 3 ic^T. ttte. 

b T»i4i^©^«-t^®* n < ^ 8 5 'c-cy- h « 
+ 3 o vi-SE^mai^iL' i ^ - v B«tt©SMt* 

[0016] ^HCC^ftltC fHA«BTWit©SBl» h 
^^ix^^-CAStWEEP^IH^fiB 0 0 s e c?IS 

(BTW1il«fI©mm'-l#1±3l . K««©« 
W#143 2 -c^-T] . ST. c©«fc$K:fttt*»£:*ri-a 
40 i WT© J: ^ * TSf>^* 5 * 0 & c 

[0017] KWloWttBV e = 0 V ©H#© h 9 > 
iPXi»«:ijit^-6mvjfe»H-»K/h$< (.^-3 3-c^T) . 

©#143 2TBVg = 0V©KS©h^>^^*K*ilS 

aiatt/ptt o^* < & o <£3 4 ■ctST) , v g = o v 

> * / 7v ^ tC [Zfr U *) ©S©«t A*?£*TC t >^ C i tC ft 

< ° ife^titc «t -o rfilfStcii^tcfJiCP uft < ft&« 

50 [0018] c©fcto. BflMMMi*©***®*^* 



(7) 
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[ 0 0 1 9 ] ttc. BTWttKK-C^OfcttOSft* 1 * 
[0 02 0) JjjLt©ffe. i!MF©iSfta>ri£B©*:SMt© 
©LDDlt«Pfcfi£*iT<,»fc. 

[0021] 1 
»««14fr*iK3e5£14©TFT>fel*«U K 

>^*l&©/N*&?Kil7 r -< p.y'u^f htmt-ti>) ft? 

ttfcfc©-C**. C©fc&. W4MottH«tfil/i4iW» 

tt©BB*»e>ttW*lA 1 * 1 *©**' CW: <*S* t?l *> * + 
5KtC 4 fc^C^©"C. mmtffl^tCffi^^Moi 
W©#fiXtL^X5^ ; &^ i 5^^ t ' 5 ^- affi* 5 ©M^ 
»M o W***"C«*ja*3WC<E* t £&©rt»^©* 
#©«A*I*±'*"4C£*»* 1 '- *©fc»©WJfi*ffi 

*mwo-ct>*. ^©ttJfi»Kt,aso-ci» 

&„ Sfc, cht>«:f*t>TFT©LDDfl|jfi©»BS*>X 
£«*€>l/-Cl>«. JMtWKtt. WT©*«:0-Ct»4. 
[0 022] l ©^t-ti. 1t«:y- hSffi ('>"'- t-K 

tr, TSPJB^SU^MCCliW-^M o ©lil* *!*>—*©*© 
^H±*4#IS) 1*3^© S i O, tpco*^* 5 <SAbt< 

ArS/cBKr (*-*KJ:»>. *-fe > 
[0 0 2 3 ] «b©«WCtt. P U < ■ » * 'J > f # 

x©fflfiS*x*f**l/-c*'- l-WMBBidWcW© 
I£IR#fi£ 1 0 0 p p m (MS) WTtCl/t:i»4. 
[0 024] fl!>©^Tii. PHD< . ««f ©iMRSfi* 

o taasa*^ < u eksbrss*^ o o o o P p m 

fclT4Lri,>*>. 
(0 02 5 ) flb©*M>i"Ctt. 15] D < . y- h WSl&jSw 
Kir- h«M«SiffiS:a3R^'Ca!^''«» * I**. ** 
#S#M o WBSSW.'J J: »3 h V- \ fettlft 4 ©WnnlP.'KC 

#n n©ffiin©*f Jjii § n & . 

[002 6 ] <ti!©^ri*M o iW©M«^_ 

( £®mnmm*zBf&-? % > ©tt^wc a r Ji-t-*£ 
« l fcttsi v-mgk&& £ a x ic ft fitt * ® -s * t » * . 

[0 02 7 ] */c. »<0»*-C«. T>*^^A*'^. 
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Wi, *?Stifc * J: «3 ft S ffl* # * »BB»* * * 
ysV * y > <fc 9 0EBT ?>Ci -CR+CC N *£*f & 

Wttt*4H, O *4<-»«0, <B**> KJ: 

9 gg-f t S ft & C 4 £ EMiT ^> . 
[0 028]$fc. flb©»WCtt. **- h«**il>< <> 
2® h^©ffi*e>ttWB | J2IS©*) <tl^. TH<t 
J:IBfC-t©«5BJE«:MotW©asat©lltt*^IK <° 

o t W©fflRSi:t^^E L - (SffiCttti ftBttt««0-5 
ofl«f«:J:**IK:w©H t O^O, <t©Ktc.«:«fc4^t 

[0 02 9]$fc. fl6©»iHrW. y- h ««©*'- I" 
MtMHIiaW« 1 0H^%«T. *^NtS*T4Mo 
*>ia«c4 (StJ. C r^Hft©^***^***^) Jii 
U Ry- H6tMWW©JH»W*J 2 0-50 RW, *» 

iDltl'fMMOT FTi L/tl>?>. 
[003 0]Sfc. f6©»W-C«. MoO^W- H6 
Sf(HW©lS©)l S*2~20nm ©S5H <t 1" C 4 K «fc 

o . b - Tim-tomhztmrztt ttcx^ * 

B3lffl©*tM]DK <fc *^jStt©(ST*ac 3-ttftl»J: ^ ic U 

[0 03 1 ] *fcft©l6iB-CB. h » - HM©»P- 
#3?f*3R^-4l/T. SA-7^n»^Wt<f<. <t 
•5 tft«D% I" ^ > $ olffi 4 L -C t > * . ( Mi. 
^ h A-y- h^-ct>> ^-©iSi^ttSJic^-xtcJ; or 

«. *R©H:«:£f*tC#«3*iay- hE»»t»* 
[0 0 3 2] S/c. fi!i©lfeQ»3t±. A<*flviii:ti^imA 5 ©S 

din \m. (loo. (li 

0 ) . (10 0). (101) !|#tcJf^@S?0^* 1 *^ 
'Jn$ < ^•S (1 10) 4 L/TW 5 ^. 

[0033] ttc {bomm-cK. iieifiiffl ( 1 1 o ) 

10 [0034]Sfc, fHWlfeWrtt. y - h tBIlM 4 ©II 

( JbizEcDSP < ^iSffl-CHigf**^-?" 4 > £ 1/ * 

[00351 S/C. ttORWCl*. y- I-SS4 UtM 
oiW©iXt-S (JfJ'JP^) «3£)?S»4-r?»#IS4 
UcC 4 CC<#1±-C. L D Dffiit©T F T^KJU'tCCl! 
jSl/9SffltCl/-Cl»4. Z<DtctblC. MoBT^MoV 
££tcHWl^Iifi*tt#®*lTl>*©&C*@ 0. W« 

■^=}->aAU5©-7^ * 4 ot©y- 1- me©?- + 

50 |6]pW]fc:Tl!fc# 0 <Dm*Z ttLX^Z. 
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[0 03 6] itc, ibO&WC'lZ* W\C< **- h«S« 

[oo37]j/c »©*wctt, y-H 
[0 0 3 8] itc. ffe©*wr«, y- hSttttffiK* 5 io 

[0 0 3 9] 

[0 04 0 ] (Jfil *3W«a)»«tt. M 

[0 04 1 ]*«ftO«il<0TFm H4(DAtC7js-r 

8« 1 ±CC, S i O, K*6fc4TMM6»« 11*20 
0-600nmO»S"CPECV Dffit'»fi!Ef 4. ^© 

fiLh<DBBa©E^JCc *HC L X ^Btt * I** b , u 
^ T ^~jWCj:9i§!Ii W»JHt3*r«3*«5 0 n 

*©^tt»s/';3>«*a^«^^- h»*fli3fti 0 
[0042] *<mffcfi&xibzifi* umm<Db<ot 

ItfcO A r S/cliK r *Sl»«*n6©«^^©*-C 
tt<, MtcN, *^a(0. 1 -1 0%) Sto#**JB 

t»r*^?*y>**lTft9. *urBfffi©w»- "Tft 

to^3 0 0nm*"Cit«ir«'. *©«. a*ttSS4BI* 

vm% J P J f- V Kft«iB«©ffl[««:S*iCUte»rS©»« 

[0 04 3] MCC, COdr- hWW&BH-***^ 
x ^ ^ > h ^ t ' > J: o r ^F««5c* ( 'J 

ItiftfllU < V - xfltt 2 6 & F U -f > W* 2 7 ) 

[0 044] _bSBCC S i 0 2 ■*»6tt4BIH*fi 

ff M 5*4 0 0 n m (DM 2 "Ca«±£*flS tC JBfltf * . 5 
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[0045] *oa. entMUR 5 1 v- \ imm 3 tc 

M**5/y 3>2©V-*W*2 6£ KU-f >««2 7 
fcH*T5J:5K:3>** h*-^6 1. 6 2 4JBW 

So 

[0 0 4 6 ] *©t£. 

ItJI^ "J 3 >©V-*0M2 64 KU-/ >««2 7 OCtt 
Slfl«tt3*i4A 1 /T i *>e>ft*V-*«SB 4 Kb 
-f>WS7*»fltT*. ttte*©J&S*ffi"C*5* s . c 
titt. T i K*Sffi±CC l 0 0 n m©«S"CJBfiSU K 
0 tCA ]K*8 0 0nm»lST6C<b«cJ:»), :n>**h 

[ 0 0 4 7 ] *<D'&. *©±«C^y^-S/a>lll8 i 
UtS i N x *3 0 0 nmigBST*. 
[0 0 4 8 ] «±Oct ^frCLT h ^^y- H2©^«iS 

[0 0 4 9 ] 4*5, iKflflinSISf^E L*«*W"C©» 

±«:Wi«h^>^*2 0tiiiJft*lSi 2i*. 

flS«T'*>9. 400l*y-ht*0. 4 10»y-F 

•Eire* 9. 6 0o»v-xr*o, 6 1 owv-x 

mffiiB-CAO. 7 0 OttFH */c ffiUIX 

7j3RK©»£* 14tt*7-7^l/^t*0, 15 WW 

sii^^ 0 &*jc©»a, *7-7^^i^is 

[0 0 5 0 ] H±0*tttMl//c h^>^*©»1R 
l 2ti©BTHtt*d6tC^T«, CCT, BT»14». 
8 5T;©«BBBWC. 6 0 0»H3 0V©7 7^«ff4 
EnJDUte*©^7 Ht%t*l/ctOT*i. o ^< 
h^ttl^fc©* 1 0 0%t L/C H7tc. tblftM 
40 £L,XU*<Dh9>l?X* 1 2ftCDBTltt4*^T c 
[0 05 1 ] { ) . B TWtt^Hjfft?**©^* 1 

[0 05 2 ] *©aftr***, H4CDBK:tta:WCC^ 

IS<h^LTl^aSJl^*^ffi^©ttA*P*it^ 
[0 0 5 3 ] (»2 * 

50 i ©^ttojBJBoKJBWr**. 



(9) 



15 



[ 0 0 5 4 ] M o W©l$0!B$©A r ■*>©£&#*&£* 

©flmttROW 1 SKj:4C-VWt<0lf«*tTft-9 
fc. tc*$. Ml S©1f>7JH*. jte©m ©*!*©»!» 

©±ffl^ y- h ift^Mo WiOilS. ? ^ > ^ 
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* Brittle JfJfiX.. JJUI b r ^ i 1/ -c 5tfiX ^ fc © r ' * 
[0055] fl])W©C - V^fciMS Ofc«. 8 0 'C© 

aa&Mrc 600 wig 3ov enan i/fca-c c - v ®mz 

£21 1 ICtST. 
(00563 
[$11 



D U C 

> 


Pw-Pr 


met 

(at%) 


itUtri 
(u Q • cm) 




mrn^rn 

(V) 


**BT?!I5£ 




i 


2.5Kw-5mtorr 


0.0001 


18 


o 


-5.0 


X 


X 


2 




0.0003 


19 


o 


-2.0 


X 


X 


3 




0.001 


20 


o 


-0.8 


O 


O 


4 




0.05 


23 


o 


-0.5 


O 


O 


5 




1 


: 50 


o 


-0.1 


O 


O 


6 




5 


70 


X 


-0.01 


O 


'X 


7 




8 


100 


X 


-0.01 


O 


X 



^fttcte^r. mtpmmsu*. 6oo-c. lmmnn 
r^-Mko^m-c^. ttc. tttmnrnt, 50 

uQ • cmanOtl/fc. BTf? - 1V« 

T£0£ Ufc. 
[00 57] |ft&fFflttftffl&£ MOS^* s 

[0 0 5 8 ] #«J: J: 9 ^- H*S^K* S 

0. 001-1 ^^©Blic. R*?te#t£©l#f4# 3 {f "5 

[0 059] (JB 3 

D =1 >*f DI b "5 £©ff5l£©S#ff)ttf£ftjrt 
f, ffl*tf£JB©l^t***«S^fi^£*N 4 - 3fe© 
§11 ©JUfe©^@.il5lC-r*4>*. 3E»c. 

(ci i-7>^*7M mmm. 

WfDBlS&T F T £ &§|5#l¥©ffMI*I^<££© 

[0 06 0] h*ft*WR3©Siffi*filt"f ^ 
-h^WH*SE«f4«rKl 0 0-3 0 0WT3 0}MI 
aaE3R*^S:ffll>-ca»^^f "^©fSM o WM^Bfr 
^©Bi^(-c^t/c„ 

[0 06 1] * /cfl!l©1f> y')l--C\ 300 W'C 5 

WKTnf tftc . y- h «6»«©±affi*ca* a 

L fc* 4 1 » «33&# * * ? * ©TTi^ttS i L T © 
.W61»© *fl-*>B**©iMt l > . * O T t&»l »■ 3 1 ifiB 
hit 5 nt te 0 . c ©±('C y- h SflsA^fiS 3 ft & £ £ <t 

ft*, y-h«fBeTSS"Ctti>fii«©c©»i»Bt 



a^.fttci**§ft-cc»sc£fc*oo«>. 

[006 2] &fm<Of&&<0 9 >y * #©StK 1 2 
©BTItl4£EI9lC7f;T. H7 &C7jVrfillJfc© h 5 
f 1 2tk©BTWtt*tt«-*"ft«^^* , *« t ^ ,c - BT 

30 ur<4©*l»±Sftfc»ifl*'*ft*. 

[006 3] (^4 ©*SS©^SS) **»©*»«• 5t 

©^ 3 (omm<owM<D-mm-cA o . »• 

l«B# ic A r jtf * A A-T S ^ f 1 3 -tf S £ I » 5 * 
[0064] ttfc. MoW©fiRKffir©S*^tcJ:-5jJ! 

x a y 7 x -7 ic j: s mmm < t . m o w ©is 
la-f *>© k- f> y. tcaoi»»ww;*iwt't 

»fliK»©rtS. XmvihZV. Chi SJ«8© 
C - V»1t*«*l/fca. 8 0 'C-C6 0 0^3 0 VEP 
JJOt/c{S-CC-Vi»JS«:m^. *©SE^t«*BTt/7 h 

mE£ l-c^-t t©r*») . 9t(Dmmo>mm turner- 

[0 0 6 5 ] *2 Kipf. 

[0066] 

[?42] 



(10) 



ftH 2 0 0 2 - 3 0 5 3 0 8 



y 
)V 


mm 

Pw(Kw)- 
Pr(mtorr) 


(ppm) 


(ppm) 


(w) 


JtJStt 
(iifl • cm) 




t — try Iri. » l> nA 

(V) 


***BT 


mm 


1 


2.5-5 


20 


30 




1 o 

18 




u.o 


o 


o 


2 


2.5-5 


20 


130 


1 CA 

150 




n 


—0 OS 

U.Uw 






3 


2.5-5 


20 


130 








u.o 


o 


o 


4 


2.5-5 


50 


1 Art 
100 


150 




o 


— 0 05 


© 


0 


5 


2.5-5 


50 


500 


300 






U.vl 


© 




6 


2.5-5 


50 


500 


300 
@ 


30 


o 


-0.01 


O 


© 


7 


2.5-5 


50 


20000 


* * * * 


50 


o 


-0.1 


o 


o 


8 


2.5-5 


50 


25000 


* * * * 


60 . 


. X 


-0.1 


o 


X 


9 


2.5-5 


50 


30 




19 


O 


-1.5 


X 


X 


10 


2.5-5 


90 


30 




22 


o 


-1.5 


X 


X 


11 


2.5-5 


90 


500 


300 


32 


o 


-0.07 


0 


© 


12 


2.5-5 


150 


100 




25 


o 


-5.0 


o 


X 



:4^©«*HSft*K*tt. 6 0 0 °C 1 B*RHBET.=.-Jl> 

[0 0 6 7 ] th«!Stnffl3e* * 5 0 /i Q • c mfeTF 

[0068] BT^hlUS***^ -lVKTt 
Oil. -0. 1 «T*®iltl^. 
[0 0 6 9 ] ****£fK'*> ^'^^rt^^WMKSriK 

[0 07 0]@tt, a*^^^tcJ:-3"C*nn*^tL 

[ 0 0 7 1 ] te&VPflEU. hSOM^ 

[ 0 0 7 2 ] *r<J: O^fefrttJ: J8*HJ*iftK* 1 
1 0 0 p p maTti*B*M*«»attJ: . 

0 0 0 0 p p mtiToa^ccjawttWiftotw** 5 
[0 0 7 3 ] jgtc. y- Ht6»JSI?ffitc*< &£J:9ic 

[0 0 7 4 ] ti±CD4-->CD**fe<D^"Cii, y- 

C ft te»St«CC P£ btiSl^x^Jl/ S: 

^^&C<h^pJt^K r , Xe, WCK r ASOtt*** 
^©■Alfc^A riKr I/. BKffiKB 

[0 0 7 5 ] *fc. as 1 t»2©jttt©»«K:*5tfiN 

3 i.^4 ©HifcOngJSOCi < y- h *&*SIfl<D*®£i£ 



30 



[0 07 6 ] (*5©JW<Wffl*> y 
- hMS<D^it*»«"*"**'** * 'J > 

(D^{ t i y - h WffiOWftiSMfc S * fc C <L tc cfc * 

[0 07 7 ] «T, *we*tcK«^***l*©JB«*» 

[007 8 1 B10B. ^'J3> "J J.^N±*C^ti1Jl<0ffi 
tttc <t * « A * B5 it-f £ /c , RftBt^ftn £ »fiE b /cS* 

ofctt**^*)©^**. C<DBL y-h*«*tf4i 
U-Ctt, 3 5^°/o©W^MoW^iil/Co 
[0 0 7 9 ] 3t, CCOMoW^OfltB-C-AS**. C 

/c 0 $1© ( A ) ttP-KD v y ^KB© 

»&-c*o. (b> «4>^ 

a»jU3E«J*M«i'C* l 5- b«6 0 0 
40 Wnaitft©^^**. *ll^6^€)J:9tc. 

nA*?* sw-cftu u/cti^tc asn^A 6 n a* 
[0 08 0 ] Hi Hi, -r>^^>*a:x^5»* 
(A) tM om&m (B) t*flP»L"c. cva»«*a 



(13) 

19 

frttttUC, (A ) <D3 5MT%OW££frMoW££Bg 

(B) ©Mo»aB-ctt9Ctt*»fti;rir»tti». cots 

[0 0 8 1] *RltUKIAWCti?)«:gE<W^O. 
ic£*s9Ett©SBr*4Ci. sfccneoR*^ 

l^<b©Jgl£4PJ5±^*C<bt>aft^*a©*aHiU 
fc. 

[0 08 2] i/c. 3 5fflt^K©W*£t*MoW££* 

4 5%. £10 £ A r 3tf*£Ufc#**H»'C;*' , i*i« 'J 
>y«:J:0f1SBL7cy- Hili. A r 

/Co -e<D*Sft, Ar^^©*"CffiHL//cBOIRH««t« 

«w ummmiM* * w u 1 1 > /c c n 6 . 

1 9 00^8^5 Bjfttf) *C7S3tiTl»aJ:9CC t 

jfeiu, bus* £ ft Effiifofc <t ft * c <t Buiao 

[0 0 8 3 ] LrfPU 7>*-A#*£**#****n 
L/cA r #*«H»T'©l$l«rtt> ttK^^E*©*^ 

[0 0 8 4 ] C©J:^teL/TffiSEl//cy- KS*, 

. iftMttfteofc. *©»ft. B-TWTCOSab. 
5|#CC y- h mtiiCC^lIT ^> <t«IK $ tx Z>%l5fa<omhte 

[0 0 8 5] cmt T>*^OA<D#fi?x*JU*~~# 
J:4fc<0-C*Si*iJIBL/c. WC. 

ft 5 t§£ tc tt-< T JS Etotfffiil $ ft & 1c VMM t Z> iSTs m 
[008 6] (»6 OSItt©»S«) *SBS<Wf5«©WIB 
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>yt±<z)i 7 3 ixvzmmzm^tc mc<. rm& 

mmilte* TEOSiO ! <DiB6#*4ffi^TS i O 
, K4tt4 0 0 nniJBJ$Ofc. |5)D<. y-h»»R3 

yy-10 <to, ^^x^ffl^-c^^x-vcvD^Ccfc 
nD<Bmi6iMi5B. teosco, a**/**^ 

Dtfi4 0 0 n mCDS i 0 2 mZBf&b 
/Co v-^Sfi6i KU-f>««7«, TIMIB<DT i <b 
±ffii|Ji<D A 1 * * 'J > ytcj: 0 , Sfa 1 0 0 n 

m, #36 0 0nm<D®3tCffJJ$l//c o 
[0 0 8 7 ] W£3 SMl^StoMoW^ft*-^^ h 

<t LT7>*^A£5%, 7K^£5%. «9*Ar# 
^iU/cg^iffiffllt, 0. 2 Pa, 5kW. 2 
0 0 'Ctcifi^JD!SUcMTt3 0 0 n mOBB 

£/c, tt!tt!n»»3 0 juQ- cmTiO. y-h«ffi<t 

» * o fc < ^ d tt < ^h^rtc sffi o fc4#tt*«» e> n/co 

[0 0 8 8]tt*S, 3|sWli©**r», T>^^^A<t 
7j<^£^tfA r ^i^^HMT'^eib/c^. T>^^^A 

^©»«^i«»t?fiUiUT bHltittMrft^fi ^>^i 

/Co 

[0 0 8 9 ] (»7 OHJ5i5<D^) *«*<D»»^WIi 

30 ^ft*^-oJBtt«»*ft«:«BI 4 tc^-r !53«r 

^>^>o /c/cb. y- h«ffi©^w*isE»tBa-r4. y- 

<bO/ciB-&^4ffl^r 1 . 3 Pa, 5kW, SfiftS 
WlSO^ftt 3 0 0 n m^JIJf «rf^«L/c C (Dflgtc 

iSft. ¥?fr^/j:!ir'^ ^> c <l fimisz n/c e ^/c. 

BM|£3»f*JR^<DB - TW»*tf tt-^/clSft. fiattCtb^ 

r i o o mx±o&mm<D$mx' b%~otc< 

¥iB4D/cf^o/c B 

[0 09 0 ] /cC4o\ *JQ6<3[)JB!||r«. A<&JiX iiS 

7>^OAi *S i ^ OS ^ /i X *H*"C fe 

H«<0tt«*<» 6^1 /c e 
[0 09 1] <»8C0*tt©ff5«) ^ 
50 - H8ffi4±T©2iai"i'S<>© - C*4- 
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[0092] wt. *mm<oi\mi. m 1 2 zmi>xn 
mm-rz* mmmmsx&zw, cniJTEos^ 

O, W^ffll^77X7CVDiCj:^S i O, BtS 
iH 4 iO, #*£jm^c^HCVDKJ;&S i OJg 
(D2!48tfcT\ 4 0 0 nmCDM/ftCff^l//c e y- h^: 

TIB, 4 2#±JBt:*S. 
[0 09 3 ] CO*- X^7*««r2*fc 

-IBtliMo, 2SBtttW*3 5JlT-%£trM 

**. Ar^SiMtt, S1M£>S^£2 0 O'CKU 
0. 2Pa. 5KWr*o/c. tLX, TJIOMoSIte 
2 0 nm, JJBOMoW^A«tt2 8 0 nmfcBAO 

ft. 

[0 09 4] C©»«Ufclto*lB©WRWiIO« 

TH<OMo«**B-T««i4©5ft*^#tcaF 
HJ**S2 nmBK**i«At*C<!:'fc«l8L/fc. £/c. 2 

oo£IttS< Jjnxr*/t«)CC«Mo01ISj»«2 0 n m 
[0 09 5 ] ttte. **tt©»»"CW. O-FO^S 

txhUiK 

[0 09 6 ] <*9CD*tt©JB«) **JI<WK8*>. J- 

[0097] ^niscoflSfficojBiH^aiftS^-w. y- H 

[0 0 9 8 ] *JBt<Z>3B«C0y- halite, 4 > 5 -/ > 
W410Bt^StfMoW6i*-y9h4«».>, ±JB 

^t, 0. 2 Pa, 5kW. *LT»«©SflK*2 0 0 
•Cr*5. Or**. Blirt****. TBWil 5nmi 
U ±JBWU*2 8 5 n milt 

[0099] coBoaffiavKffiotfcttt^fisa^ 

KSkMrcllSf l> toft*. *oJMBtt«* 5£T * o 



j 1^2002-305308 
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/Co *fc, f¥*!L/ch7>^*©B-Ttt»*lftto 
fcrt*, 1!£*©*JSE© h 5 > * tcjrteutfi 1 0 0 <g 
©ll#|II«5iiafc**«©KI*«40«c< . H»tt«*tt* 

4>wan 0K-T-5«ft*tit:i*6©r. iB*t©i^ 
^asfi^o/c. 

[oioo] a*. *jot©»»rtt**#^4«s* 
* <t *jr # * <b ^rstt^^^sm-c^si L x bmmfc 

*Mf6n/c. Etc, D-FD^a^^^8B 

[0 1 0 1 ] *fc, V7>>^£ffi 
[0102] <» 1 0 ««0»8tt. 
[0103] £TF. *jB»©^!»©M o WWKffliy- h 
[ 0 1 0 4 ] H 1 3 CC, $mfa<D3\mOM o W|E»J8IBI 

fc©r-*f3. i2isjffi*w l io) -c&&c££7j^*r. & 
(220) fra-iirto, (a) 

&*, ( 1 1 0) B<0f-^3MK< , (2 0 0)ffl©t- 

^w«^:^^'WS^tl/J:^. (1 1 o) ot*-^ t 

his * - vxmm^h^ < . C tittiBflltt^ttATSS 
liCc^fc (b) KiSerfilttOffiiCiMoWRO 

30 JS^^^-Tc (110) ffiW^KC (2 0 0) ffi(DS3rfi] t 

■ffiE^nri^is^K: (l io) M^-^^Wik* 

[0 105]C©«tC. ^/j:^g2^1i^4>^/cMoW0i 
V* ^;l/tcffll^c^tcBTWtttci'(DJ; 9^PJ 
W*a«r*»S:H 1 4&jm>TE&BJTf &o 
[0 106] *H<^ (a) tc, BloJl4©iKl>MoW]»£ 
y- h*S«:ffll^ci»^©BTB14©tt»*^"f . 8 5 
"Cr+ 3 0 VCDmE^6 0 0 s e cWtitiLX h 1 d - V 
g^tt^<^ftiiT. %&xm m$(Dfo tc h 

40 7>^n^^if^. ( 1 1 0) COBB 

KKtttc I d - v < ^^t^mctyy h 

U, -t<DS(tfitt5^6VSItt«forti4. COct9 

«to"tb*^>. 

[0107] ($1 ] ®Xlfe<D9E2S) 
50 tcSfiL/ctt»"CK0ii**ifcW-C*4. 



(13) 
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[ 0 1 0 8 ] H 1 51C. 5Jj7,lCA r SrflH'Clft 

(a)tB2 0 0-3 0 O'CttifiKA rtf*©^- H 
% f - * £ 8 0 0 'Cti mtfrtj. <o •> f - ^ & f - 9 © 2 

o#«a?s?i*n&. *n<D(b) rutsoo'coft-^ 

^f-^liSS^^nT. 2 0 0-3 0 0Xff2©7d- 
K/j:f-l7©*^iam$nS„ C©it£\ 2 0 0-3 0 
0 •CWifiCD^'a - H & f- 2 »M o WB'P icumicT-W 
*foii7.t LXls£ftXl>2>A r *M>«:Mo£W 10 

£. 8 0 0 , Cf}fiOi'+-^t'-i'l*. Mo* 

fcBWijS^l/cA r . fca^tt&JWS^KKM o 

j>?,^wji§wc$!t5oCA9i^-ci<>&A r tf^-six 

^Tl^Ar^ («H^e^Cl3:. 114© (B) ©N© 
ffiUArtiTsm. HeBOSCOTCfiiS* 1 ^ 

ASflafi L- C # fc 4> © £ ^ 6 4t & «. 
[0109] C©Jc5tCl£IPJ&#£g*£C<!:-CC©«fc 

HI 5© (a) ICt^L/cJ; ^>%8 0 0 "ClcKgtf-- 
t^&oM oW8Ml'ffll^c^#tC«ia 14© (a ) (Ctt: 
TJc^cBTIil^StfvC^ &4. 0*>0— 0 1 
5© (b) ^t-J:9ftMoWHI©t§£Wia 14© (b ) 
K ^ J: 5 B T»ft o © £ -5 . 
[0110] (SB 1 2©»fe©m 6 -) #*Jtt©fl5«M:. 30 

[0 1 1 11H16K. SJRCcaBl/fcMoWBfcDTD 

MLr«A#< 4 -3©Mte- 2 0 0-3 0 
0 'C £ (SSX'iI^$ ti 4©WM o W8gcbCC#*$iC^i6!|3a 

— 6 0 0-7 0 O'Cttifi. 8 0 0'Cfm 
9 0 0- 1 00 0'C-ttiStC.&'3fta-> + -7'fcfc'-^t* 40 

»JM*©EW"l , fc. MoIWIBt 

[01 l 2]H160(a) tc^-rili«9 8 0 'CttifitC 
1S«rc-> + -^«£»« tt*tt*»ft 0 

SfcOlS&TJ-CM o^tBWiS^ UTl^©*^m^r 
$>•&. HI 6 © ( b ) K^l" ©ti 6 0 0 - 7 OO'CtCfc 

©jfel>ttH«t>©SB&«>Mo £/ctiW£©*S£;*HC$>£. so 



ftffl 2 0 0 2 - 3 0 5 3 0 8 
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c©£ 5 (Cfi)Wfc#*ge*. 4 c £ -CC ©J: 5 
T£C£#r#£#. C©)i«r^- bS1E£ Ifll'fc 
JSf&BTWtttC#A4«»tt1S«>-C**l». HI 6© 
(a) K7SUfcJ:5tt00 0-CKl»e-***>*5Mo 
WIi«rffll>fcia^(Ct*. HI 4© (a) tc^-fJ: Mc B 
T«tt*ffi8t>-CiS<<tS. HI 6© (b) 

tc*f<):^/iMoWl©)g^i. HI 4© (b) ICnst 

[0113] (Stl 3©*i6©»«> 

isxhh. 

[01141117 KW*fliKt»tS*fcMoV^ 



HSfigtCffl^/cta^roBTiBitt©^!-^'^. 
$H© ( a ) «. W«***i 1 5 «(DMoW«4©16 
?**). BTWttl«l*tTo-Cl»'Cfe 1 d-Vg»B 
£<^tbfcl<>. *H©(b) «. WM$A S 3 5%© 
«£t?*"3. P]D< (c) «4 5%©*£C'*6. fttC 

b t mmmmzx-u . in-v» #t±«* * < a r 

[0115] MoWSiBWMW 

tjn,^max^m< . ^■a©MfflH4<>«< fe*. fi£-5 
■cm ow#^a«©wwsriSi-cy- HMtBKcatHWr 

ttBTWtt*W<«^r4fc«>KWd : fr*©^3 «.»M o 

IcW^W^CiSC^MoW^^ffl^/c. iSfcHSbU© 
(JM oW##S®©TB[R'J«:W^W^ 1 5%JMT©Mo 
W^&m^m 5 0 0 A WTfIK£ ±litcW^^ 3 
5%OMoW^i@42500AilT. h-^;U3 0 
0 0 k<T>¥— V JZhWi&t UtcM-aX$>Z>. 
[0116] (^1 4<Dm&<DB1£) ^mMCDBPMt. 
M o W^*©U5RffiS4W-W L/cll^-C* 4. 
[01 1 7 ] M oWMUBX^-; if^rfiK^L 

^<©B!^Sn5. L/C C©$ —fv HC-g**l 
SBtSWCC«ko"CBTi*tt* 1 ^*<£*S^*. 200 
- 5 0 0 p p meBE©HJR* l S* * » h X ' M 0 
W££m*Bf& L, . C ft£ y- h fltffitCffll 5 tcUkS<D B 
T»14W. HI 7© (c) tCnV3-<fc5CC&&. T^t>% 
BTWtt^B<. Id-Vj«tlt*»<^^*ltl 

[oi is] i,tftL9-¥'j htpicssanzmmMzs 

0 p p m WT. fSFSKt* 1 0 - 2 0 p p m?lKtc}l])x.fc 
t©4rffl^4£. BTRtttJHl 7© (a) tC^-TJ:^ 
Kid-Vg < ?5£<ti*-r \mx B TW1*©« 

h ? l,V>7, * 4ff -5 C £ A^-C t fc. 1 0 

0-2 0 0 p pm miS©fc© ; S:ffl^-2>£BTiW14«H 1 
7© (b) ©J:9(C^'3. HJ3e>*'tc5f-y^ l-tcgsn 
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4W*S*5 0ppm«TWtp*fci^yv FfcJ:tfM 
o WBB«t* tt* fflC » £ ©** At 1 C <t i & 6 . 
[0119] <$] 5(D30SCDJB!») 

[0 1 2 0 ] H 1 7CC, WftW«K«r8C<tSl**:MoW 

h«ffiCCfflC»/c»-&(DBTililtt©itO»4^ 
To OT»<D*n< . ( a ) I4W4W*W 1 5%©MoW* 
&©«ter*0. BTHttKtt«rtfori»r4> I d -v 
gWttt£<«EftLfcl». <b) l-JWM$^3 5%© 
flterfcO, (c) tt4 5«O»^tft0. ifttcBTW 
ttKSM)«"Ctt I d - Vg»tttt**<v-Y^^*|fiiK: 

*>^hL/rteo, M&cw^fr^#iS< tcitcfSo-c-^-f 

[0121] LiP is. ws****^^** 5 . imxtt** 
S<, 7j-ffi*iJfflll4fc«<tt4. K^tMoWSiiao 
BW^Wcy- h«ft»ISCcj5^fflijr«BTiBitt*i«< *6 

TUffi'JtCW^W^l 5%aT©MoW6iI«: t ±HCC 
Wa^3 5 0 /o©MoW^ieMt^Cit$)^o 

[0122]^? ^fffitOM o W^^lOM^f 
^I^HJT^o C<D»£, + 2 4 rtCCjfrl© 

F2 1 t*2©*-y^ h2 2*S»iH*ffi]U:i* 
LTiStrraffiiEKRSLfc:. ff£ 1 <D*-^' ? F 2 1 

£ 0 I2(D^-y-; F2 2teWSW^# 1 5«^5 

[0123] ^■^>^'-rt J &P^CDK^StCL/cf^, 
+ 2 4f*)CCA r #**fc:W:K r ft £<D^r£14 

i ? h 2 i a>e>si2<D*--y * 1- 2 2cd^cc 

L . WjftftOlKt >M o W^£# 6 W«flt©lBl »M o 

mvtmm&zmmLtc. 

0. 5KW-2. 5KW. ^E2- 1 0 mT o r r 
( 1 T o r r = 1 3 3 . 3 2 2 P a ) . ■« 1 0 0 0 A 

- 3 o o oAtLtctf. cn^ccoc^rii^ccsij^ij^ 

IK 

[0124]' (»1 B<D*JSCMfS»> *«JS©*«tt. 
HI 8tCtel^T^i->^-2 4rttC»«2 3#}jR5Mi* 

m£*itU :X<DS2<E>£~*!r * F 2 2±tC*«*fJ«b 



,) 1^2 00 2- 3 05 30 8 
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*<d'&. ztcim*mhLxm%®&Miz.i8M 

IJ2 0 0-1 OOOAiL, ai2<D*--5r^ F 2 2 ri* 

1 0 0 0-3000 AflgiUfc. 

[0125] tt*s, C<Ol5H(Om^. &?LbWfe&& 

m^^2mmmcLtj:<xh^< . 

<tl*. Ttt*>%, BT*<fcttW©BWt«:J:or*©«H 
v * iSMT £ Iffi . tt*OW»fi <b [p] * + » < - 6 

tc£<j&#£n, oc^rttBT^boJRHtcft*. 
m t mmcm^mh £ n z> c t &w. t l t -r tc*> 

[0126] &±of&mx- cn«?t> 
iH5 nr tgi^ttW"?**. sts^p- 2 4^ 

^ ? + > , ^ tc 0 ii * In , JSR»tc T > a - # 
-2 6CCJRttSla5(D*s«lRiJ"C*4*«. 1 tJcTOfiSBI S 

[0127] (S17 $**SCDJf^«, 
[0 1 2 8 ] HI 9CCC(DplBi h ^>^7v^CD|&t®^^ 

To #H«:*a»T, 4 0 ]ttW«jto^ttc»±* 
30 htftflMIIJ) It* '9 . 4 0 2 (iW«S©^C»TWJJl'C 
h*«»cn62Btcj:0}BfltS*i'rt»4. 
[0129] (» 1 *«JS<WB«B*. 
L D Dffi&OWB b v >^^(CHtS. 
[0130] 02 OtCCCDiSfli h-5>^X^(DttfTffi^ 

To coymmbJ^tsAZte, {.SX?I<Dii»14^r^±3 

b(DX'$>Z> 0 *H«:*Jt»r, 2 6 0<b27 OBft^V- 
^■SM<b FUH , >mefPJJ©LDD^Sr*^>o 4 1 

40 i*. y-h«i©T*-c*o. 4i2«**»r*«). 

[0131] C©W«h^>S?^*tt, Mo©**** 
RfPJ] ) -If < (J £W«B»«ffi< & 'J. Mo OfiW** 4 * 
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Ciift*. *©*£*» a#!SiLDDt»3S©f8BiH^> 
7s $ tfo|-@ © -Y * > K - 1: > ^ £ r SUf olfife i a 

a. 

[0132] (ft 1 9 ©XlKOJBtt) **m©»»*H 

*<DY- h*«ttT#©**MoJB4 1 tl^OT (^rU 
<ttC^lCCjj|]iL-C<7)Mo) JB4 2©2IB«ScT?*»3, E 
CCT*©M oUB. ±»©IBCCtb«U"C * + 

TO ft. C©/t#>, *tt95fc©»18©« 
j5fe©ff5Ss<tl3] D < M o n©A»tU LSI5»TfW««^^*S 

tt*. LDD«iS*«T4»tefco-Cl>4. 
[0133] (120 ©Htt©iB«) 

y- h «s©atffi su * w t s x 4 * > © it AWf 

Tfcffftfc©"?**. 

[0134] *Ht6©JfJS8»H 2 2Kl7jVr. 
*»tt*q< , (a ) ^fMoWMS^'- h*1B4 4^fiS 
U. (b) ^©affi£4>OB8<t<*-fci;fto Cttte<fc»9, y 
- haffi^ + *Ji/*fpiWWHc:B$<turffiS©^$ < fco 

(c) *©«-C. Bffi©±^Mfe±*PlW^6^« ! B9 
-f*>*ttAU B!^t»«»l©itTW^*<Ojfi«K:LD 
D««2 6 0, 2 7 0*fl£fiSTft. 

[0135] ttte, C©flMfc»M*, 

[0 13 6] S/c, *fl!)*«rfcy-Hftfi^tt 
[0137] ( d ) S(©^S<t L-Ctt<ttt©*flt 

/bSi^BHiAoft-raKftsturfcAi*. c©*»£, 
fiTtciitsoai^ 

[0138] IS21 ©HJg©ffJ^) 
y~ h«ffi*8«TJl/5 <L^ftfc©r*ft. fc. ^ 

\k. mm±\t* 5 o o *c«±, ar-*tej:o booth 
«©«««:"BUT*j£ftS' y >©JHi«yi*i7tt 9s&b 
_L y- h«s««tcr^s«:tt«r*©«>T* k a 

[0 139] h«Btt*©3fc*©ftffl»» 
t'ilX^^ ^©ffiffl*»©/c»i&S«'NfiO^£i It 
ffsfiX LT Ttttt * > £&A U . KteHrtHlfclTfc o 
f£ceH2 3© ( a ) t ( b ) tCTn-rtfttcy- MSS84 

5. 4 6*TJi/5-cs5SE"rsae>tf^»^«at*- ^ 

tc, v -^fi^ K u -f >«ffi©±**W«(K>Kfctt 



i) '^2 0 0 2- 3 0 5 30 8 
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©y- h*ffi»©* + *^*i^tcax-r4*rti©iKiiBi 

T*fte 

[0140] */cTJi/Si5«-c***s. cnwocti 

2 3© ( b ) ICTfitffilCM oWMH^' h*ffi©4B» 
tCt>S'*>?«6B»T4 64ttW«©-Ctt<, 02 3© 

(a) tc^-rt%tcMow$}y- hai54^±*B4y- 

hK«**o*3TiE5»KUT4>jfti>. ctiicj:*). 

ft/c»Ttt< . y- haffiiy- hfiBta©t51n**iHK: 
io f&TS-ttft. Jl«)^>iaglSf©IB«©KLC*»Bf"C 
©g)8©{£ffiT't*. Jgy- h«ffifM©»«R/P6«A-r 
ft*#© h ^>^^^tt^©MJ^*>^^^ti^^> 

[0141] fei±. **W«r*©«o^©*tS©^fiStC 
ti>t4>&i>„ 

1 ) ^ttttm. Si-Ge, Si-Ge-CiH 

ti>£ (iS3jtJS©t/';3><bB, cn^ssoa&'c* 
20 a) o 

2)*«f*©^»a<tn u-ifr^-^-c^< . @*@ 

4) mm<DmF*^mntLx^& 0 

5) ^S^iSKSa©LDD»a©TFTiUTt^. 

6) 021 tcte^r. Mo«WtT i^©jB»Ki 
JEtC-€-©±SPBM o (hMo^iltl^, Jgfc 

7) Mo, WOiK f* <9 0JlT-% 
«±. JfiKB0 5liWH±. J:0»*l/<tt9 8 

*>tcBSR. 7J^*>^$n^^. y- hm^©# 

ffi©JB«^i«S©SB»* s *lli:ttMo*-C*4©iStf. 
[0142] *fc. ^DA^©6 AfisOJBl-T-^Ktttt. 

40 8) (togg^tiitc^o 

9) ^U>y^^CC, (H)^fi!i©@0^©/c^. H 

1 0) ^^^*y>y^KljftiLT % WiBEBXW 

fl!2©^s-ey- Fiie^itc^o 

1 1 ) y- K6*6Bl««CW, S i N x , S i 3 , S 

i CN9<fiJ©te« ! BJ«*ffiffl^ - C^*- 

[0143] 

so B^ute^^^sy^y^t-fflt^wssa^o. o 



29 

0 1 ^1 IH^^MoWlllitJfJfiS-rSCiCCckO, Si 

>V ■ h7>^^ ft C <!: *i pJtt 4 4. 

[ 0 1 4 4 ] $/c. [1]D< * 'J >^B#tcr JU=f> 

^y^h^O^St**/**^, tN, . H, 
H 3 fcftHttNH, «rii«iS«E3^*Ct«:J:0. 

««lttfl>*t»T F TtUffif ft C <l#T'S ft, 
[014514*:, htt»««B«:y- h«ttffi& 

gyg-r ftc <t#&snfto 

[0 146 1 *fc, h«BB*©tt*«*5Utt<r 
ftC 4CCJ: 0 , fs*I14<DiSl>T F T«fPT6C4#t 

[oi47]*/c *^**y>**fr*x*OT, y 

*ft C 4 J: 0 ftttttft T F T tBfff ft C i *«-C* 
ft. 

[0148] *fc, MoW^Sy- h*ffi»?4©* 

ws«S£fflKic«6UTi>4/c«>* M*g»tt*BM8 
Looft«tt©Jl5C»T F TSSia-Tft C t**"C* ft. 
[0149] ^/c, y- HfflBB*<t)iBJl©Eloiffl*W 
«PT4t±tcj:0. ■«4©»»TFTtMT6C4 

#r*4. 

[01501S/C £l±JCflH±-CLDD«a©TFT* 
«ix0T F T T U -f ^JSfftf ft C £ #r t ft . 

[BnonvttBffl] 

[0 1 ] tS£5fci$«5©^ttJlWH h 
T0 

[02] tS£*a«S-C«ffS*lfcTFT©y- h*« (ffl 
&HB£) <DKii <*tt) K««:J:4B-TKBOl9tt© 

[03 ] B6*0)BTiBttK8M>tft©n chOI d-Vg 

[04 ] #»»<D3I 1 ©*»©»*©£ISIIW* H ^ > 

[05] ±ia*«|fl[>JBSB©*ttJI»B h ^ 

[07] mmmo&feiki'V^>9mh c 7>vxzv> 
[0 8] 3 (D^mmmom^m^ v ? > 

[0 9] *mi<D&1&&i' V a h "7 



3) 4$B3 2 0 0 2- 3 0 5 30 8 

30 

[ilO] 5 Ot(D, 

»t*4***ttttLT*l/fcH 
[0 1 1 ] *^JS(7)^<DtmtCj:ft^tt©^L*J:tf5 
UT^L/c0 

[012] 8i^9 ©Jlifi©JBffi<D»B h 5 

[013] *§m<D& 1 0 OrCDM o W 

E««lfi©Xffllsl*TBI 
10 [014] ±nmt^<OBm<OT F TtCfe#4Efi14<DBi 

£^*T0 

[015] *^(DS3©3lteOJBSS©TFTtcteWft 
M o WIS© A r©TDS (SSM^^Il^) »*t 
CD A r 0 

[016] *§ZW<Dm4<Dm&<DJtm<DTF TICtettft 
M o Wj)i©MS<DT D S (SiBltt8W^«a:»tfT> #tfi 
£^*T0 

[017] wswastaftstfcMow^y- h 

20 «efrCffll>fc*&<D 1 d - V g^tt*7S-T0 

[018] 1 6 <DHSt5^S.(DM oW^S 

[019] *HiS©» 1 7 ©^Jfi©»S8©f8l« h 
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